Background: Total knee arthroplasty (TKA) is a well-established surgical procedure
| INTRODUCTION
For patients with end-stage knee osteoarthritis, total knee arthroplasty (TKA) is recommended after all other non-operative treatment options have been exhausted. Although this procedure can significantly improve quality of life by reducing pain and increasing mobility, up to 20% of TKA patients are reported to be dissatisfied with their outcomes (Baker, van der Meulen, Lewsey, & Gregg, 2007; Bourne, Chesworth, Davis, Mahomed, & Charron, 2010; Hamilton et al., 2013) . Dissatisfaction diminishes or negates the well-established benefits of the procedure. TKA satisfaction is purported to be correlated with the fulfilment of patient expectations (Scott et al., 2012) , and a number of studies have confirmed that satisfaction is predicted by how well postoperative expectations are met (Culliton, Bryant, Overend, MacDonald, & Chesworth, 2012 ).
An important dimension of TKA expectations and satisfaction is surgeon-patient communication. Although the literature on surgeon-patient communication specific to orthopaedics is relatively recent, this growing body of knowledge indicates that quality communication contributes significantly to patient satisfaction (Levinson, Hudak, & Tricco, 2013) . Surgeons can play an important role in helping patients to set and manage expectations for outcomes that are realistic and achievable (Morris, Jahangir, & Sethi, 2013) . The challenge is that quality surgeon-patient communication is sometimes difficult to achieve. As in other medical specialties and settings, time is a precious resource which may result in surgeons missing subtle cues of patients' concerns or issues (Street, Richardson, Cox, & Suarez-Almazor, 2009 ).
Discordance has been found between patients' and orthopaedic surgeons' reported satisfaction with TKA outcomes, with surgeons reporting greater satisfaction than patients, and, interestingly, unmet patient expectations and surgical complications were most predictive of this discordance (Harris et al., 2013) .
To aid surgeons in better meeting the information needs of their patients during the TKA recovery period, a communication checklist was envisioned that would help surgeons to address patient expectations efficiently in clinical settings, where expediency is prioritized.
Checklists are used in healthcare settings, such as surgical, intensive care and trauma units, and have been shown to decrease medical errors and improve overall standards of patient care (Health Research & Educational Trust, 2013) . The aim of the present research study was to apply the utility of the checklist model used in other areas of healthcare to surgeon-patient communication. Hales, Terblanche, Fowler, and Sibbald (2008) proposed seven steps in developing medical checklists, which included determining the goal of the checklist, as well as identifying the context, users, content, structure, design and utility. These steps were applied in the development of the TKA communication checklist ("the checklist").
The main goal of the checklist is to assist orthopaedic surgeons to communicate more effectively with their patients, to help them to manage, set (or reset) postoperative outcome expectations so that greater TKA satisfaction is achieved. The context for the use of the checklist is a hospital outpatient orthopaedic clinic, where patients recovering from TKA return for follow-ups with their surgeon. The timeline for the use of the checklist is 6 months, although the checklist could conceivably be used from postoperative day 1 up to and beyond 6 months during patient-surgeon visits. The intended users of the checklist are orthopaedic surgeons as they communicate with their patients. The checklist contains communication prompts to aid surgeons in discussions about surgical outcomes and patient expectations for recovery. Identifying the checklist items most relevant to patients recovering from TKA was the primary aim of the study.
| METHODS
Research ethics board approval was received, and all participants provided written informed consent. A purposeful sampling strategy was used to recruit eight patients from the fourth author's orthopaedic surgical practice in a community hospital setting. The inclusion criteria were: patients between 6 weeks and 6 months post-TKA, female and male, aged 45 years and older; who could effectively articulate their TKA experiences in English; were able to provide written informed consent; and were willing to participate in a long interview about their TKA recovery. The exclusion criteria were significant health comorbidities which, by the surgeon's determination, made the potential participant less representative of the TKA patient population; an inability to provide written informed consent; and an inability to be available for an audio-recorded interview.
Following the principles of purposeful sampling (Creswell, 2013) , the orthopaedic surgeon identified patients who might be interested in, and able to describe in detail, their TKA recovery experience. The surgeon presented the study to the patients during their initial postoperative clinic visit, where the first author was introduced. The first author then explained the study in more detail and reviewed the informed consent document. Englander (2012) recommended that the consent meeting and the interview meeting are staggered, to enable the researcher to establish trust with the participant and answer any questions that may arise once the potential participant has had time to reflect on their choice to participate. After the informed consent form was signed and a copy provided to the participant, the researcher then scheduled the interview and provided the main interview question, to give the participant time to "dwell and ponder on the experience" (Englander, 2012) , thereby providing a richer description during the interview.
A standardized interview protocol followed Giorgi's (2009) method, which included one main question and three follow-up questions, as shown in Table 1 . The main question was purposefully broad, and specifically asked in this way in order to direct focus on a specific situation that related to "the lived through experience" (Giorgi, 2009) of the phenomenon being explored-in this case, recovering from TKA. The follow-up questions were developed from a review of the relevant literature by the first author and in consultation with the remaining coauthors. The follow-up questions were included to capture the patients' perspectives on specific information needs, areas of concern or issues with TKA recovery.
The first author conducted all of the interviews, which were scheduled in chronological order from the time of consent and occurred over a span of 7 months. Participants determined the date and location most convenient for them-e.g., a private meeting room
TABLE 1 Interview questions

Main interview question
Please tell me about a specific situation or event that illustrates your experience so far in the recovery from your knee replacement surgery. Please be as specific and as detailed as possible.
Follow-up question #1
Please tell me about a situation or event when you were concerned or unsure about what to do in terms of your recovery?
Follow-up question #2
What information do you wish you had known during your recovery?
Follow-up question #3
What would you have wanted to ask your surgeon but didn't have the chance to?
Note: If any response required clarification or explication, the question, "Tell me more about... X?" was asked, with X indicating the participants' own words, so there would be no risk of interpreting the participants' statements.
at the hospital where the surgery had taken place, at the participant's home or by telephone. The interviews were digitally recorded as an mp3 file on a password-protected computer. The recorded interviews were transcribed and checked for accuracy. A descriptive phenomenological method in psychology (Giorgi, 2009 ) was employed to uncover the meaning of the TKA recovery experience for the first four of the eight participants, as reported previously (Gautreau, Aquino-Russell, Gould, & Forsythe, 2016) . The Giorgi method (2009) Each participant's full transcript was copied into a word processing file, and a word search was used to identify each occurrence of the key phrases. The text immediately following the key phrases was added to a column of to-be-coded items. The first two coauthors reviewed and discussed each item from a subsample of interviews, to establish a preliminary set of checklist categories. Two different raters, blinded to the goal of the study, categorized each item into one or more extant categories. A series of chi-square tests were carried out to determine if there were any significant differences in the distribution and pattern of the categories identified.
3 | RESULTS Table 2 shows the demographic characteristics of the eight participants, five of whom were female and five of whom were married.
The mean age of the sample was 61.6 (standard deviation [SD] 7.7)
years. Their mean body mass index (BMI) was 37.5 (SD 9.3) kg/m 2 .
All had a diagnosis of osteoarthritis as the primary indication for their TKA. The mean number of comorbidities was 2.4 (SD 0.7). The group was an average of 11.8 (SD 6.1) weeks post-TKA when they were interviewed (range 6-24 weeks).
The combined length of the interviews was 5 hr and 15 min, with an average length of 35 min, ranging from 26-69 min. The transcriptions of the recorded interviews totalled 54,479 words, with an average length of 6,809 words, ranging from 3,634-12,052 words.
Use of the key phrases yielded 558 items for coding.
The checklist categories identified in the preliminary content analysis are shown in Table 3 , with definitions and exemplar quotes from the participants. These categories were then used as codes in a content analysis carried out by the two independent coders. The two coders reported 94.4% agreement. Because the category other was used relatively often by the two coders, the first two coauthors reviewed each of these items and determined that two new categories were needed-namely, personal context and attitude. Items originally coded as other were then redistributed via discussion to the new categories by the two coauthors. After this step, only three items remained in the other category and it was dropped from further analyses. Category frequency counts are shown in Table 4 .
A goodness of fit chi-square test indicated that the 555 items were not equally distributed across the eight categories (χ 2 (7, n = 555) = 103.46; p < 0.001). The two most frequently used categories were healthcare professional (HCP) communication, at 21.1% of items, and outcomes, at 19.3% of items, although a substantial number of items fell into the remaining six categories.
Next, a series of chi-square tests of independence were carried out, to determine whether gender, employment status and age groups used the categories in a similar fashion. The results for gender indicated that the items were distributed across the eight categories in a similar pattern for men and women (χ 2 (7, n = 555) = 7.20; p = 0.41).
The top three categories mentioned by women were outcomes (20.3%), physiotherapy (14.4%) and medication (11.3%). For men, it was physiotherapy (18.8%), outcomes (17%) and pain (12.1%).
The results of the chi-square test for employment status indicated significantly different weights across the categories (χ 2 (7, n = 555) = 33.46; p < 0.001). There was a significant difference in the pattern of category mentions for those who were retired and those who were still working full time. The top three mentioned Finally, for the analysis of age, the group was split into older (≥65 years) and younger (≤64 years) adults. The results showed that younger and older adults gave significantly different weights to the categories (χ 2 (7, n = 555) = 32.92; p < 0.001). For those aged ≤64 years, the top three mentions were outcomes (19.1%), physiotherapy (17.3%) and pain (9.2%), whereas for the older group it was outcomes (19.6%), pain and medication (both at 14.7%, and sleep and physiotherapy (both at 11.7%). Both younger and older patients were primarily focused on outcomes, but the younger group mentioned physiotherapy more than the older group, who in turn mentioned pain and medication more than the younger group. and personal context (11.4% of coded items) were understandably important to these patients discussing their TKA recovery, we determined that the individual nature of these categories made them inappropriate to generalize to a TKA outcome communication checklist. However, the importance of these categories, along with the significant differences between age groups and employment groups, highlighted the importance of designing a checklist that was patient-centred, in that it could easily be adapted to the individual context of each patient.
The final checklist items were distributed into four main categories. Within each category were four to six items that the surgeon would address with patients during follow-up visits. The categories and their corresponding items are as follows:
• Pain: What you can expect for pain; Pain at night; Normal postoperative knee pain/sensitivity; Managing pain; Other pain • Physiotherapy: Role of physiotherapy in recovery; Range of motion and straight leg raise; Managing physiotherapy pain; Pain medication and nonmedicinal treatments; Other physiotherapy questions/concerns.
• General: What you can expect for recovery; Return to activities (e.g., driving, work, sports); Concern about falls and injuries;
Mental attitude; Other general questions/concerns. Hales et al. (2008) made explicit that the two main criteria for the usability of the checklist was that it "not be so onerous or time consuming as to notably interfere with administration of patient care … should encompass checkpoints of major importance, while still providing clinicians with the freedom to use their own judgment". This is the reason for including the item, "other questions/concerns" at the end of each category, to provide patients with the opportunity to have any additional issues addressed.
It is recommended that checklists be pilot tested, to ensure that the content of the checklist and the time needed to complete it "is feasible, practical and does not interfere with time-to-delivery of appropriate and safe patient care" (Hales et al., 2008) . The results from the analysis of age and gender indicated that the checklist topics have relatively equal relevance across these groups. This is unsurprising, given that age and gender differences in other areas of TKA research, such as patient expectations and satisfaction, have been mixed (Baker et al., 2007; Gandhi, Davey, & Mahomed, 2009; Judge et al., 2012; Mancuso et al., 2001) . The proportionately greater focus on outcomes and physiotherapy in the employed group suggests that understanding when and how certain activities can be resumed might be a greater priority for those still in the workforce because these patients may feel more pressure to regain full use of their knee in order to return to work. Overall, the results indicated that there are a variety of issues that need to be addressed by the surgeon, and that a checklist reminding surgeons of the issues potentially relevant to patients is needed.
The final design and layout of the checklist is available from the first author. The category format allowed the structure of the checklist to be presented as four distinct but interconnected themes, which facilitated a design that was easy to navigate visually, had ample white space and appropriate font size, and included all of the content on one page. The reverse of the checklist included a reference guide for surgeons using the checklist.
| Limitations
Although the number of interviews was relatively small, it is important to note that the interviews were long, and the open-ended interview questions allowed participants to determine the most salient aspects of their individual recovery experience that they wished to discuss.
Moreover, the diversity in terms of gender, age and employment status yielded rich data about TKA recovery. A further limitation was the fact that the mean age of patients interviewed for the study , and generalizability to other populations needs to be confirmed. However, it is notable that the experiences described by these patients were similar to the issues and concerns identified in the TKA literature across multiple age groups (Perry et al., 2012) .
| CONCLUSION
When asked about their TKA recovery, patients in the present study identified multiple issues that they felt unprepared for, concerned about or had uncertain expectations about. We propose that by using a flexible checklist approach, with content derived from concerns expressed by TKA patients during the weeks following their surgeries, and adapting the final version based on recommendations from practising orthopaedic surgeons, the needs of patients and surgeons alike are likely to be met. Follow-up research will test if this simple communication tool can significantly enhance patient satisfaction with TKA.
Overall, this research contributes a new avenue for increasing TKA patient satisfaction by focusing specifically on surgeon-patient communication. The concept of a communication checklist is not limited to the domain of TKA and orthopaedics; the research described here could easily extend to other types of surgery and recovery, or any other type of intervention for which understanding patient expectations and increasing patient satisfaction is the goal. 
FUNDING INFORMATION
